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Effect of a Long-Acting Somatostatin Analogue 
(B1M23014) on Proliferative Diabetic Retinopathy: 
A Pilot Study 
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A pilot study on the use of a continuous infusion of somatostatin, by subcutaneous 
juunps in the management of proliferative diabetic retinopathy is reported. Two 
patients out of eight with proliferative retinopathy demonstrated improvement. One 
oatient demonstrated regression of dise new vessels and the other a red need area of 
retinal capillar) 110 n-pcr fusion, both demonstrated by fluorescein angiography. 
; ontrol patients showed worsening of Muorescein leakage over the observation 
period of four to six weeks w hereas the other six patients given the somatostatin infu- 
sion did not demonstrate any deterioration. 

The mechanism of action of somatostatin in this study is unknow n but it is thought 
m have direct auti-angiogenic properties as well as inhibiting growth hormone 
accretion. 



Num-.ous clinical reports have postulated 
urow: hormone (CHI) as an actio logical 
agent n the pathogenesis of proliferative dia- 
betic retinopathy. 1 "* The aetiology of diabetic 
mien nscular complications appears to be 
mullii -clonal aiul is poorly defined. It is 
wider agreed that poor metabolic control 
pred: ''OSes to these complications but the 
link clwceu diabetic control and their 
devei pmcnt is not vet fully understood. ("ir- 
culat : ;g GH has an eflecl on gltieo.se metab- 
olism .uisiug insulin resistance with resultant 
glue* e intolerance, hyperglvcaemia and 
incrc *ed insulin requirement." Type I dia- 
betic . atients have been reported to produce 
inere. cd levels of eircidating GH.' especially 
durir periods of poor metabolic control. 

In ' > 5 3 PouNen reported an improvement 
in p .literati w diabetic retinopathy in a 



patient who suffered a post partum pituitary 
infarction.' 1 F ollow ing this observation, thera- 
peutic pituitary ablation was introduced 1 - 1 to 
produce regression of severe proliferative ret- 
inopathy. The degree of regression obtained 
was reported to be directly related to the 
degree of pituitary ablation and GH defi- 
ciency produced" ;: ' F urther observations 
lending support to the postulated relationship 
between GH and diabetic retinopathy fol- 
lowed. Retinopathy was reported as absent or 
only mild in pituitary dwarfs with diabetes.*' 
In poorly controlled diabetics raised GFI 
levels are invariably found' 1 and an abnormal 
increase in GH secretion has also been noted 
with exercise 1 and during sleep. This is the 
same gioup in which diabetic retinopathy is 
more likelv to be found. 

Selective pharmacological inhibition of GH 
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secretion has therefore been suggested as a 
met ho J by which regression of proliferative 
retinopathy may be obtained as well as result- 
ing in an improvement in the metabolic con- 
trol of Type I diabetes. 1 in 

Somatostatin is a hypothalamic polypep- 
tide that inhibits the secretion (if several pep- 
title hormones including OH. glucagon and 
insulin in man. 1 ""' It is widely distributed 
throughout the nervous svstem. gastro- 
intestinal tract and pancreas and also delays 
the gastrointestinal absorption of carbohy- 
drates.' 7 T he administration of somatostatin 
to patients wiih Type I diabetes 1 ' results in a 
marked reduction in their requirement for 
exogenous insulin. Natural somatostatin lias 
been isolated and successfully used to inhibit 
GH secretion in man 1 * but its verv short 
plasma half life of two to three minutes makes 
it unsuitable for long-term clinical use. 

The somatostatin analogue Octreotide 
(SMS 201-W5) has a longer half-life and its 
duration o! action in man is six to eight hours. 
In an earlv studv" with this analogue. GH 
levels were reduced by 50% and insulin 
requirements decreased by 28% in Type I dia- 
betics. GH was however, not completely sup- 
pressed. Hyer and others" failed to suppress 
GH secretion completely wiih s/c injections 
over three days. Three days of continuous s/c 
pump infusion of Octreotide completely sup- 
pressed GH in normal subjects but only 
resulted in partial suppression of GH in Type I 
diabetics with retinopathy. There have been 
few other reports of the use of somatostatin 
analogues in Type I diabetics. There have 
been no reports of complete suppression of 
GH in diabetic retinopathy and the effect of 
incomplete GH suppression on diabetic ret- 
inopathy has been reported in only one 
series.' - ' Treatment did not prevent recurrent 
retinal haemorrhages and further laser treat 
merit was necessary in all patients 

Pan-ret itiat laser photocoagulation is the 
current treatment of choice for proliferative 
retinopathy. The benefit of this treatment has 
been continued in a randomised clinical trial, 
the diabetic retinopathy study (DRS). : " :i 
Argon laser pan-retinal photocoagulation is 
however a destructive treatment and visually 
significant side-effects are reported. -■ 
These include decreased visual acuity due to 



macular oedema. ' " : > peripheral visual held 
loss/' ~ temporary loss of foveal contrast sen- 
sitivity and reduced night vision. : " There is 
also a group of patients with medial opacities, 
either vitreous haemorrhage, catamet or cor* 
ueal opacities, in which laser can be difficult 
or in some cases, impossible to apply. 

"The aim of this pilot study was io assess ;i 
new long-acting somastatin analogue. 
HIM230I4! (Somatuline— IPSI-.N BIO- 
TLC'H. Paris. Trance) as an alternative treat- 
ment, rather than as an adjunct. to panretinal 
laser photocoagulation for the management 
of proliferative diabetic i.tinopatln. 
MM230I4 has a plasma half-life oi" W minutes 
following a single subcutaneous injection of 
looting in healthy patients ( I p> estimator's 
Manual, ll'SF.N)." BIM230I4 i. Reeled sub- 
cutaneouslv at a dose of 400 ug followed hy a 
continuous infustinn of loOOo}: has been 
repented to complete!) suppress GH plasma 
levels in healthy volunteers."' uhile in acro- 
megalic patients, a dose of 1 5!H » < \ g/day prt>- 
duces GH levels of less than 5 iig.'ml in l )K% of 
patients. (Investigator's Manual IPSI£N). 

Patients and Methods 

Seventeen adult patients with in-ulin depend- 
ent diabetes and proliferative retinopathy 
were recruited. Six of these patK.-f.-s were con- 
trols. As the study was a pilvi omject. the 
patients were not randomised. "1 he age range 
of these patients was 25 to 58 \: -rs. 
The inclusion criteria were: 

( 1 ) insulin dependent diabelc*. 

(2) proliferative retinopathy wb.*c the nco- 
vascular tissue was in isnko-, ; patches in 
the periphery in less than quadrants 
in the periphery or occupies iess than or 
equal to a quarter of the di- -\ilh no vit- 
reous or pre-retinal haemouhage (low 

risk 1>RS definition) 

(3) ability to modify own dose of insulin. 
The exclusion criteria were: 

(1) llorid proliferative retinnpaihy. greater 
than two quadrants or involving more 
than a quarter of the disc. 

(2) proliferative retinopathy wi-ii either vit- 
reous or pre-retinal lutein* »j ; huge (high 
risk-DRS definition). 

(?) non-insulin dependent diulvuc patients. 

(4) opaque media w here clinical and ang" v 
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graphic assessment was rendered less 
reliable. 

p) laser treatment applied within three 

mouths prior to recruitment. 
(6) females of child -bearing age and not 

cotnraecpled. 
The tirsi two exclusion categories were 
judged as requiring urgent laser photocoag- 
ulation ami not able, to wail for an interval of 
four weeks for laser treatment if still required. 
Informed written consent was obtained from 
all pat u : its recruited and the protocol for the 
study was approved by the Ethical Commit- 
tees of Mooriiclds Eye Hospital and Westmin- 
ster Hospital. 

Initial assessment was performed at Moor- 
fields I e Hospital in the Diabetic Retinal 
Clinic, i 'he assessment included colour retinal 
photogiaphv and fluorescein angiography. 
The pa: -en l> were then seen at the Westmin- 
ster Mi ;>ital by the diahclologist where a full 
medieai work-up was carried out. The course 
of BM: 014 treatment was then commenced. 
Eleven patients recruited were given 
[UI23b; 4. |S(M) ug/day, via a continuous suh- 
cutanc'. is infusion pump ( Ferring BTZ). The 
patient were treated for :i total of three 
month.- Diabetic control was monitored by 
hlood s: :i cose measurements and haeniaulo- 
bin A I .-iNsays. Serum Cd I ( X4 at each visit), 
and In iilin-likc growth (factor- 1 (IGF- 1) 
assays ■■ ere performed as part of the study. 

All p aie.nls were then reviewed at Moor- 
iiclds I ve Hospital at four weeks following 
eonmie eement of BIM2.MM 4. then at six 
and/or i^hr weeks and 12 weeks. Clinical 
assessment of the retina was repeated as were 
colour undus photogiaphv and Ihioreseein 
angiog: phv. The control group patients were 
seen a' he same time intervals and had the 
same . sessmeut as the patients given 
BIM2.V |4. There was no significant differ- 
ence ir. liabetic control between the subjects 
and tlu omrols. Rather than a complete fun- 
dus ph ! ographie survey being undertaken to 
rthtain erial frames of an area ol* prolifer- 
ation. • e or two areas of interest were identi- 
fied in me eye and these same areas were 
photo* , plied at each examination. 1 Frames 
h"oni e eh anuiouram. taken at the same time 
m the 'aorescein run, were then compared. 
In par; .ular. the early frames were the most 
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useful as the area to be studied was not 
swamped with fluorescein. At the first four 
week visit the eve was: treated with argon laser 
panretinal photocoagulation (PKP) if there 
was no significant regression of retinal neo- 
vaseularisation clinically or angiographieally. 
Angiographic results/reports were based on a 
subjective assessment of the alteration in flu- 
orescein leakage at a specified site. 

Results 

Eleven patients were commenced on the 
continuous infusion pump. In this group. GH 
was found to be completely suppressed in day- 
time assays. Plasma levels of BI.M2.3tH4 were 
always abov e 3ng/ml. Levels of more than 1 .5 
ng/ml have been shown to completely sup- 
press GH in studies on acromegalic patients. 
Pretreatmenl levels of IGF- 1 were below the 
normal range ( 0.42 f/- --(1.(16 units/nil) and 
further suppression was obtained with treat- 
ment (0.27 4 / -0.04 units/ml) after six weeks. 
This further suppression suggests significant 
reduction of GH secretion. Insulin require- 
ments were reduced on average bv 2(1-25%, 
but despite this HbA-l levels were unaffected 
(!0.7-t-/ O.N% before and »M.*-l-/-0.fr7% 
after treatment). Despite the diminished 
insulin requirements, no patient reported 
hypoglycaemic episodes. Some of the patients 
did complain of abdominal discomfort and 
increased bowel movements but this usually 
improved during the course of the study. 

Tight patients continued with the subcuta- 
neous infusion pumps tor at least lour weeks. 
Two patients then withdrew. One withdrew 
following repealed skin infections at the 
pump cannula site and another due ro diffi- 
culty managing ilk' pump. 

Three patients w ithdrew prior ro complet- 
ing the iirst lour weeks due to difficulty in 
managing the pump. 

Visual acuitv did not alter in eithei the con- 
trol group or in the group receiving pump 
treatment over the period of the trial. Vit- 
reous or pieretiual hacmoirhage did not 
occur over the first four weeks prior to laser 
treatment in either group. 

Of the eight patients who received Somatu- 
line via subcutaneous pumps, two showed 
clinical and angiographic improvement and 
were not Treated with laser at four weeks. 
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I hesc two patients arc described in detail 
below. T he remaining six showed no evidence 
of improvement at the lour week assessment 
and consequently received laser treatment at 
four to six weeks following the commence- 
ment of Soinatulinc. There was no detcrio- 
raiion either clinically or nngiographically in 
these six patients prior to laser treatment. 
Over the same period in the control group 
three of the six patients showed evidence of 
worsening leakage of lluorcsccin hut there 
was no alteration angiographieally in areas of 
capillary closure. Ophthalmo.scopically there 
was no- change in the degree of neovascular- 
ization in the control group patients. 

T he two cases, described in detail, show 
evidence of improvement with the Soinatu- 
linc infusion. 

( use A. M.S. was 4.N yr old insulin dependent 
diabetic for 17 years, hour to six months prior 
to enrolment in the study she had received 
focal laser treatment to the right eye. T he 
patienl presented with new vessels at the opric 
disc in the right eve. Figure la is a lluorcsccin 
angiogram taken at this time. The ncovns- 
eularisatiou was approximately a quarter of 
the disc diameter. Two weeks post-com- 
mencement of Somatuline there was no obvi- 
ous change in intensity of fluorescein but the 
area of leakage was smaller. At six weeks 




Ki^. hi. f'aficiu M.S. I'ltu.wscehi i///,c/t».C'*w//; at 
presentation. A jutteh of new ves^eh i> present at the 
ilisc. Ohf laser sears' are seen temporally, a result of a 
smutl amount of focal treatment for maatlai oedema a 
year before. 



pt»st-BM230l4 commencement, the urea ant 
intensity of lluorcsccin leak at the disc w;i« 
markedly less (Figure lb). The six weel 
angiograms are show n in Figure lb. Clinicath 
the new vessels were smaller and appeared 
less active. 

Case H. B.L. was a 52 year old male who hai 
been an insulin dependent diabcuc for 21 
years. He had bilateral PRI' hetweer 
February I WW and April P)SS>. A' the initia' 
examination extensive PRP sears were pres 
ent in both eyes with neovascularization pres- 
ent at both discs. T he right eve w;i> examinee 
In fluorescein angiography (Figure 2a). There 
was no evidence of pre- retina I or viircoio 
haemorrhage in either eve and rphthalmo- 
seopieally the new vessels al the disc remained 
unchanged. Angiograms performed after foui 
weeks of Somatuline (Fig. 2b) shewed a mild 
reduction in the area of fluorescein leakage 
from the disc new vessels when compared to 
pre-lreatmcnt films. More noiiecahly there 
was less capillar) non-pcrfusion u the post- 
treatment angiogram in areas temporal and 
superonasal to the disc. 

Discussion 

Fight of the 1 1 pandits, commc-ved on the 
BM23IM4 infusion pumps, were ■„ • nluated at 
four weeks bv ophthalmoscopic and angio- 
graphic examination. During thi** (ouv to six 
week period no laser treatment - given. In 




Ki^. lb. Patient M.S. Fluorescein unjogram tit six 
weeks, the ami of new vessel* at the disc is much 
smaller with corrcspon(lini>fv few Huo>> yeiu lettkitgr- 
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■cuts there was an improvement on 
.iphie assessment in the stale of the 
itive retinopathy at this review. One 
bowed a marked regression of new 
and in the other the most obvious 
a as a reduction in I he capillary leak- 
; remaining six patients did not show 
ovement bm also did not deteriorate, 
ere all treated with V\KV in the Usual 
'hounh these patients continued with 
. i (Somaiulinc) the angiograms taken 
g laser were of less value when 
mil to assess I be effect of Somatuline 
■aid be argued thar any subsequent 
mcnl was related to the laser 
•u. 

Yemeni "ii Soniatuhne occurred in 
•! eigh? pa'.i.-ni.s whieli is a higher pro- 
ihan would have been expected to 
: *t misI\ or naiuralb regress uithoul 
at. 

I'KI 1 established a> an effective w idely 
• ■ treatmeni for proliferative rctino- 
omatostatin analogue therapv would 
display a greater success rate than is 

la. w. 

xl in this pilot study. However PRP is 
.etivc treatment 'with side-effects and 
\c limitations as a form of treatment in 
anieal situations. The numbers in this 
ce too small lo draw a statistical Con- 



FiH. 2b. fiiiiini HA. At four ir«v/o (her,- i.s A.s> 
rapifhtrv inm /H'ylnsii'ii in meu\ wutpni\tt and Mt{h t>>- 
nttmftmht- tli\i\ Mil,l n tith tit >ti in !>'!tk<w fh >/#» tin 1 disc 
new vessels. 

elusion. Despite this, it is interesting to note 
thai there was no deterioration in the ret- 
inopathy in the treated group whereas in the 
control group, three of the six patients 
showed increased fluorescein leakage at the 
four week review. 

In this study, I OF- 1 levels were .suppressed 
b\ Somatuline. However, i; has not been 
unequivocally show n that somatostatin analo- 
gues act on the piluitary to effect any 
improvement in retinopathy. Indeed somatos- 
tatin analogues may act at the retinal level to 
inhibit the activity of Cdl and IGF- 1 locally 
rather than at the lexel of the piluitary. 
Recent l>. s«>n»atoNiaiin analogues have been 
reported to inhibit angio^enesis in the chick 
chorioallantoic membrane/' II the main 
inhibitor y action does occur peripherally ai 
the lc*'c! of the retina, then an adequate thera- 
peutic dose to improve retinopathy ma\ not 
be related to dun sttppressing GH. and may 
need to be higher than that used in this study. 

Another potential area of study xsoukl be 
the lolc of Somatuline :«s an adjunct to PRP 
rather than as a replacement for it. Patients in 
which PRP can not be applied or applied only 
in a limited fashion, due to vitreous haemor- 
rhage, media opacity or patient intolerance to 
laser, may be helped by a trial of pharmac- 
ological inhibition ofurowth hormone. 

In summary, in a pilot study we were able to 
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demonstrate improvement of proliferative 
retinopathy in two cases. on the basis of flu- 
orescein angiography following treatment 
with Somatuline for four weeks. Until further 
studies are undertaken on GH inhibition with 
somatostatin analogues. PRP Mill remains the 
treatment of choice for proliferative diabetic 
retinopathy. 

Kev words: diabetes, growth hormone . laser. »hK 
naive diabetic retinopathy, somatostatin. 
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